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@ AcryiamidobenzoJc add derivatives and their use. 
® Compounds of the general formula: 



r'-c^ch-coni 




(I) 



wherein R 1 is heterocyclic group other than pryridyl and 
which is unsubstituted or substituted with lower alky I or 
lower alkoxycarbonyl, R 2 is hydrogen, halogen, or nrtro, and 
R 3 is carboxy group or its functional derivative, with the 
proviso that when R 1 is an unsubstituted furyl, or furyl mono- 
or polysubstttuted with alkyl and R* is hydrogen, then R 3 is 
functional derivative of carboxy and, where applicable, 
pharmaceutically acceptable salts thereof are hyaluronidase 
inhibitors and useful as anti-allergic agent 
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ACRYIAMIDOBENZOIC ACID DERIVATIVES AND THEIR USE 

BACKGROUND OF THE INVENTION 
Field of -the Invention 

The present invention relates to acryiamidobenzoic 
acid derivatives which have hyaluronidase- inhibiting , 
antiallergic and iirnnunomodulating activities , process for 
preparation thereof and pharmaceutical composition 
comprising the said derivative. 

It is well known that hyaluronidase is present in 
various parts of living organism normally in an inactive 
form and act as a phlogogenic enzyme at the inflammatory 
site* For example, hyaluronidase has an important role in 
induction of I (immediate) type allergic reaction and hence 
the use of hyaluronidase-inhibiting drug in these pathologic 
conditions appears reasonable* 
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On the other hand, the conventional antiallergic 
agents such as chlorpheniramine maleate, disodium 
cromogiicate, tranilast etc. have a number of deficiencies 
such as induction of undesirable side effect, insufficiency 
of peroral absorption, unsatisfactoriness of therapeutic 
- effect and so on. Also, there has been a continuous demand 
for the anti-ulcerous agent which has a mechanism of action 
approaching the causal treatment. The inventors have 
succeeded in developing a antiallergic and anti-ulcerous 
agent which has an excellent anti-hyaluronidase activity, on 
the basis of a conception that hyaluronidase inhibitor is 
useful as a causal treatment of pathologic conditions such 
as a allergic disease. 
Related Disclosures 

Spanish Patent No. 491200 discloses 2-furylacryl- 
amidobenzoic acid and 2- (mono-or polyalkyl substituted) 
furyl acrylamidobenzoic acid as an antiallergic agent. 
British Patent No. 1298603 and French Patent Publication No. 
2131843 disclose 2- (pyridylacrylamido) benzoic acid and 
2-pyridylvinyl-4H-3,l-benzoxazine-4-one as an intermediate 
for preparing 2- (pyridylvinyl) -3-toly 1-3 , 4-dihydro- 
quinazolin-4-one. Japanese Patent Publication (Unexamined) 
Nos. 140413/1975, 65279/1977 and 83429/1977 disclose 
N- (3 , 4-dimethoxycinnamamidd) anthranilic acid. 
3. DETAILED EXPLANATION OF THE INVENTION: 
SUMMARY OF INVENTION 
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In one aspect, the present invention relates to a 
compound of the formula: 

R 2 

R 1 -CH=CH-CONB-^^ ( i ) 

R 3 

wherein R 1 is heterocyclic group other than pyridyl and 

which is unsubstituted or substituted with lower alkyl or 

lower alkoxycarbonyl, R^ is hydrogen, halogen, or nitro, anc 
3 

R is carboxy or its functional derivative, wi-ch the proviso 
that when R 1 is an unsubstituted furyl r or furyl mono- or 
polysubstituted with alkyl and R 2 is hydrogen, then R 3 is 
functional derivative of carboxy and, where applicable, 
pharmaceutical^ acceptable salts thereof. 

The compound of the above formula (I) may be 
produced by any one of the following processes: 

(a) A group R 3a in the compound of the formula: 



R 1 -CH=CH-CONH-(^^vS 



R 2 



vy/ (la) 
R 3a 

wherein R 3a is functional derivative of carboxy group, and 
1 2 

R and R are each as defined above, is converted into 
carboxy group to give a compound of the formula: 

R 2 

a JTK 



R -CH=CH-CONH-^ v> (lb) 

COOH 



.01S38S0A1_I_> 



f 



~ 4 " 0153850 



(b) A compound of the formula: 
I^-Cfc^CH-COGH (ID 
wherein R 1 is as defined above, or a reactive derivative at 
the carboxy group thereof is reacted with a compound of the 
formula : 

R 2 

h 2 n-<^J^ (in) 

R 3 

wherein R 2 and R 3 are each as defined above, or a reactive 
derivative at the amino group thereof to give a compound of 
the formula : 



R 2 



wherein R 1 , R 2 , and R 3 are each as defined above, 
(c) A compound of the formula: 
O 

O- 

(XV) 

wherein R 1 and R 2 are each as defined aiaove, is hydrolyzed 
to give a compound of the formula: 

R 2 




R 1 -CH=CH-CONH- / ^^> (Ic) 

COOH 

wherein R 1 and R 2 are each as defined above. 

(d) A compound of the formula: 
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(Id) 



wherein R is lower alkoxycarbonyl, and R and R are each 
* as defined above, is hyarolyzed to give a compound of the 
formula : 




(le) 



In another aspect, the present invention relates 
to a pharmaceutical composition useful as a hyaluronxdase 
inhibitor or an antiallergic agent comprising as an active 
ingredient the compound of the above formula (I) or, where 
applicable, pharmaceutically acceptable salt thereof in 
association with a pharmaceutically acceptable carrier, 
diluent or excipient. 

DETAILED DESCRIPTION OF THE INVENTION 

The terms and the definitions described in this 
specification are illustrated in more detail, as follows: 

The term "lower" is used to intend the group 
having 1 to 6 carbon atoms unless otherwise specified. 

The term "heterocyclic group" for R 1 may include, 
for example, 5 -member ed monocyclic heterocyclic group having 
1 to 4 heteroatoms selected from oxygen, nitrogen and 
sulfur, such as furyl, thienyl, pyrrolyl, imidazolyl, 
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thiazolyl, triazolyl, thiadiazolyl , tetrazolyl, etc.; 
6-membered monocyclic heterocyclic group having 1 or 2 
heteroatoms selected from oxygen, nitrogen and sulfur , such 
as pyridyl, piperidyl, piperadinyl r morpholinyl , thio- 
iuorpholinyl, etc.; 7 -member ed monocyclic heterocyclic group 
such as azepinyl, diazepinyl, etc.; and condensed hetero- 
" cyclic group which is consisted of the above described 
monocyclic heterocycle and benzene ring condensed with each 
other, such as indolyl, indazolyl, benzofuryl* benzothienyl , 
etc. r of which furyl, thienyl, and pyrrolyl are preferred. 
The above heterocyclic groups may optionally be substituted 
by one or two or more (preferably from one to three) groups 
selected from a lower alkyl group such as methyl, ethyl, 
propyl, isopropyl, etc. or a lower alkoxycarbonyl group such 
as methoxycarbonyl f ethoxycarbony 1 , tertiary butoxy carbonyl , 
etc. Preferable heterocyclic group is one having at least 
-S-, -O-, -NH- or -NY- wherein Y is lower alkyl or lower 
alkoxycarbonyl. The free bond of the heterocyclic group may 
be attached at any one of the possible positions. 

The term "halogen" for R may include fluorine, 
chlorine, bromine, and iodine. 

The term "functional derivative" of the carboxy 
for R 3 and R 3a may include esters and amides which are used 
as protective group for carboxy group as well as a compound 
of the formula (IV) . Examples of the esters are aliphatic 
esters, for example, lower alkyl ester such as methyl ester. 
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ethyl ester, propyl ester, isopropyl ester, butyl ester, 
t-butyl ester, pentyl ester, 1-cyclopropylethyl ester, etc., 
lower alkenyl ester such as vinyl ester, allyl ester, etc. , 
lower alkynyl ester such as ethynyl ester, propynyl ester, 
etc., lower alkoxy (lower) alkyl ester such as methoxymethyl 
- ester, 1-methoxy ethyl esttsr, etc., lower alky lthio (lower) - 
alkyl ester such as methylthiomethyl ester, ethylthiomethyl 
ester, etc., halo (lower ) alkyl ester such as 2-iodoethyl 
ester, 2 , 2,2-trichloroethyi ester, etc., lower aikane- 
sulfonyl (lower) alkyl ester such as mesylmethyl ester, 
mesylethyl ester, etc., and aromatic esters, for example, 
optionally substituted aryl ester such as phenyl ester, 
' tolyl ester, t-butylphenyl ester, salicyl ester, 3,4-di- 
methoxyphenyl, etc., aryl (lower) alkyl ester such as benzyl 
ester, trityl ester, benzhydryl ester ester, etc., as well 
as esters with silyl compound, for example, tri (lower) alky 1- 
silyi ester such as trimethyisilyl ester, triethylsilyl 
ester, etc., di (lower) alkyl (lower) alkoxy silyl ester such as 

dime thy lmethoxy silyl ester, and diethylmethoxy silyl ester, 

/ 

etc. and physiologically hydrolyzable esters set forth 
infra. 

4 

The term "lower alkoxycarbonyl" for R may include 
methoxycarbonyl, ethoxycarbony 1 , tertiary butoxycarbonyl, 
etc. 
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The process for preparing the compound of the 
above formula (I) is explained in more detail in the 
following. 

Process (a) 

The compound of the formula (lb) can be obtained 
by converting the group R 3a in the compound of the formula 
(la) into carboxy group according to the conventional 
method. Any method conventionally used for removal of 
caryboxy-protecting group such as hydrolysis , reduction, 
etc. can be adopted as a method for this conversion. 

The hydrolysis includes acidic hydrolysis and 
basic hydrolysis. Examples of acids used for acidic 
hydrolysis include inorganic and organic acids such as 
hydrochloric acid r formic acid f trif luoracetic acid, 
benzenesulfonic acid, cation exchanger resin, etc. Examples 
of bases used for basic hydrolysis include inorganic and 
organic bases such as alkali metal hydroxide, e.g., sodium 
hydroxide, potassium hydroxide, ere. , alkali metal 
carbonate, e.g., sodium carbonate, potassium carbonate, 
etc . , picoline , 1 , 5-diazabicyclo [4 r 3 , 0] -5-nonene , anion 
exchanger resin, etc. The hydrolysis may be carried out in 
a solvent, for which water, and a mixture of water and a 
hydrophilic organic solvent such as methanol, ethanol, 
tetrahydrofuran, etc. are used. The hydrolysis may also be 
carried out by solvolysis. 
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The compound of the formula (la) xs prepared 
by the following process (b) described below. 
Process (b) : 

The compound of the formula (I) can be obtained by 

« 

reacting the compound (II) or a reactive derivative at the 
- carboxy group thereof with the compound (III) or a reactive 
derivative ai the amino group thereof according to the 
conventional method. 

The reactive derivative at the carboxyl group of 
the compound (II) includes acid halides, acid anhydrides , 
activated esters, and activated amides. Among the acid 
halides , acid chloride is the most frequently used* Acid 
anhydrides include symmetric anhydride and mixed acid 
anhydrides* The latter includes, for example , dialkyl 
phosphoric acid mixed anhydride, dialkyl phosphorous acid 
mixed anhydride, alkyl carbonic acid mixed anhydride, 
aliphatic carboxylic acid (e.g., pivalic acid, trichloro- 
acetic acia) mixed anhydride, etc. Active esters include 
methyl ester, ethyl ester, cyanomethyl ester, p-nitrophenyl 
ester, ester with N-hydroxysuccinimide , etc. Activated 
amides include amide with imidazole, dime thy limidazole, or 
triazol. 

The reactive derivative at the amino group of the 
compound (III) includes Schiff's base with aldehyae (e.g., 
acetaldehyde, isopentanai, benzaldehyde) , a reaction product 
with silyl compound (e.g., trimethyl silyl chloride. 
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trimethyl silyl acetamide) , a reaction product with 
phosphorus compound (e.g., phosphorus trichloride, 
phosphorus oxychloride) . 

In case of using the compound (II) in the form of 
carboxy lie acid, the reaction is advantageously carried out 
- in the presence of a condensing agent. As the condensing 
agent, there may be used N ,N ' — dicyciohexylcarbodiimide , 
N-cyclohexyl-N • -morpholinoethy lcarbodiimide , N # N* -diiso- 
propylcarbodiimide, N-ethylbenzisoxazolium salt, 2-chloro- 
-1-methyl pyridinium salt, N,N'-carbonyldiimidazole, 
phosphorus trichloride, phosphorus oxychloride, etc. 

This reaction is usually carried out in a solvent. 
Examples of the solvent used are dioxane, methylene 
chloride, tetrahydrofuran, dimethylf ormamide , pyridine, 
benzene, toluene, xylene, etc. 

A preferred example or operation is as follows: 
2-Chloro-l-methylpyridinium iodide is suspended in ary 
methylene chloride under nitrogen stream. A solution of the 
compounds (II) and (III) and triethylamine in dry methylene 
chloride is added dropwise , and the mixture is heated under 
reflux for 18 to 40 hours. Alternatively, the compound 
(III) is dissolved in dry dioxane, ana chloride of the 
compound (II) is added dropwise at room temperature. The 
mixture is stirred overnight. 
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The compounds (I J) and (III) are either the known 
compounds commercially available or those producible in a 
similar manner to that of the known compounds. 

Process (c) : 

The compound (Ic) can be obtained by hydrolyzing 
* the compound (IV) . 

The hydrolysis is carried out in water or an 
aqueous solvent (e.g., aqueous alcohol such as water- 
containing methanol, water-containing ethanol, etc.), with 
addition of an acid or a base as necessary. Suitable 
reaction temperature is room temperature or an elevated 
temperature . 

An example of the preferred operating method is 
shown, as follows: To the compound (IV) NaOH in 7-times the 
molar amount to the former is added, and the mixture is 
heated. When the temperature reaches 70 °C, methanol is 
added, and the mixture is allowed to react for 1 hour. After 
removing the solvent (mainly methanol) under reduced 
pressure, the residue is acidified (pE about 4) with 10 % 
HC1 to precipitate the compound (Ic) as white solid. 

The compound (IV) is obtainable by condensing 
aldehyde R^-CH0 (VI) with the compound (V): 

O 




wherein R and R are each as defined above. 
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This reaction may be effected by heating without solvent, or 
preferably effected by hearing in the presence of a water- 
eliminating condensing agent such as Lewis acid (e.g. f BF 3 , 

ZnCl_, TiCl w AlCl or etc.) in an inert solvent. To show a 
z 4 3 

preferred example or operation , the compound (V) is 
- dissolved in dry toluene, and 1.5 times the molar amount of 
the compound (VI) and 0.1 times the molar amount of 
BF 3 . (C 2 H 5 ) 2 0 relative to 1 molar amount of the compound (V) 
are added. The mixture is heated under reflux in a nitrogen 
stream for 24 hours and filtered while hot. The solvent is 
removed, and toluene is added to the residue to precipitate 
the compound (IV) . From the mother liquor , also the compound 
(IV) is obtained by chromatography. The compound (IV) 
obtainable by this process is mainly in a trans-form. 

The compound (V) is prepared in accordance with 
the process described in Journal of Organic Chemistry , 4.1, 
1763 (1976). 

Process (d) : 

The compound (le) can be obtained by hydro ly zing 

the compound (Id) . 

This hydrolysis is carried out in the same manner 

as that described in Process (a) . 

The compound (Id) is prepared, for example, by the 

process (b) . 

In carrying out the hydrolysis (a) , (c) , or (d) 
above, when the starting compound contains a igroup which is 
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easily hydro lyz ab le , it may occur that the said group is 
simultaneously hydrolyzed, but, as tar as the product is a 
compound included in the formula (I) , it is to be 
appreciated that such a case is to be included in the 
present invention. Thus, where, for instance, R 1 of the 

starting compound is N-lower slkoxycarbonylimicazolyl group 

3 3- 
and R is a aerivative of carboxyl group (R ) , it is 

possible to operate the processes (a) and (d) 

simultaneously . 

3 

When the group R in the compound (I) is carboxy, 
any salts of such compound are also included within the 
scope of the invention. Examples of the salts include those 
with alkali metals such as sodium, potassium etc. , alkali 
earth metals such as calucium, magnesium etc. , other metals 
such as aluminum, organic amines such as ethanolamxne , 
diethanolamine , pyrrolidine , piperxdine, morpholxne, 
N-roethylpiperazine , N-hydroxyethylpiperazine, and amino 
acids such as lysine, arginine, ornitine, histidine, etc. 
These salts can be obtained by reacting the appropriate free 
carboxy lie acid with the appropriate base. 

3 

In the compound (I) having carboxy group as R , 
when said compound is not satisfactory in property such as 
solubility, stability, absorbability etc., a modified 
compound having improved properties may be obtained by 
converting the carboxy group in the original compound into a 
phannaceutically acceptable derivative (i.e. bioprecursor) . 
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Such improved compound, when administered, is converted into 
the original carboxy compound in the boay. Examples of 
these compound include those having pharmaceutical^ 
acceptable, physiologically hydrolyzabio ester as R" 5 . The 
esters include methyl ester, ethyl ester, isopropyl ester, 
tert-butyl ester, acetoxymethyl ester, 1- (ethoxy- 
carbonyloxy) ethyl ester, pivaloyloxymethyl ester, phthalidyl 
ester , • 5-indanyl ester, 2- (3-phthalidylidene) ethyl ester, 
(5-raethyl-2-oxo-l,3-dioxole-4-yl) methyl ester etc. 

The compound (I) has been shown to have 
hyaluronidase inhibiting action and accordingly is useful as 
medicine. Also, the compound (I) has been shown to have 
anti-allergic action and accordingly is useful as medicine. — 
Preferable compounds are those wherein the group R 3 is 
attached at ortho position to the carbamoyl (-CONH-) group. 
Further, these compounds have an advantage of low toxicity. 

For the above usages, the required dose will, of 
course, vary depending on the compound used, mode of 
administration, and treatment desired. In general, 
satisfactory results are obtainable in administration at a 
dosage of 1 to 6 mg/kg conveniently administered in division 
in two to four dxvided dosages a day or in sustained release 
form. 

For prophylactic and/or therapeutic adminis- 
tration, the compound according to the invention can be used 
in a form ot conventional pharmaceutical preparation which 
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contains the said compound, as an active ingredient, in 
admixture with a pharmaceutical^ acceptable carrier such as 
organic or inorganic, solid or liquid excipients suitable 
for peroral administration, parenteral or external 
application. Such preparation may be in a solid form such 
as capsule, tablet, sugar-coated tablet, ointment, 
suppository, etc. or in a liquid form such as solution, 
suspension, emulsion, etc. The above preparation may also 
contain auxiliary substance, stabilizer , humectant, 
emulsifier, buffer, and other conventional additives. 

The present invention is illustrated in more 
detail by way of the following Examples and Test Examples. 
In the following experiments, Art 5735 made by Merck was 
used as silica gel for TLC, and Art 7734 made by Merck as 
silica gel for column. 

Preparation 1 

Preparation of 2- [2- (3-thienyl) vinyl] -4H-3 , 1- 
benzoxazine-4-one 

2-Methyl-4H-3, l-benzoxazine-4-one (2 g, 12.4 mmol) 
was dissolved in dry toluene (37 ml) , and 3-thiophene- 
carboxaldehyde (1.66 ml, 18.6 mmol) and boron trixiuoride 
etherate (0*16 ml, 1.24 nimol) were added. The mixture was 
heated under reflux in nitrogen stream for 24 hours. The 
reaction mixture was filtered while hot and the solvent was 
removed from the filtrate. To the residue solidified on 
removal of solvent was added toluene (10 ml) and the 
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insoluble matter was collected on f xiter (72b tag) . The 
filtrate was adsorbed on a silica gel column and ^he desired 
compound was separated, (developing solvent: ethyl 
acetate i n-hexane = 1:1). The solvent was removed from the 
yellow eluate of the desired compound which flowed out for 
- the first time to give pale yellow solid (1.821 g) - On 
combining with the first solid, 2.549 g of the desired 
compound was obtained (yield, 80.5 %) . Recrystallisation 
from methanol/ tetrahyarofuran gave the purified crystals 
(1.707 g). m.p., 130 - 131°C 

In a similar manner, the compounds shown in the 
following table were obtained. The mark ** shows the 
melting point of the crude crystals isolated freeing from 
the column. 

(Table ) 
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R 1 


R 2 


mp(°C) 


Yield (%) 


IR (KBr , era" 


h 


3-thienyl 


H 


130-131 


80-5 


1750 C(=0) 


-o- 


2-thienyl 


H 


149-151 


76 


1760 C(=0) 


-o- 


2- fury 1 


H 


131-135 


29 


1755 C (=0) 


-o- 


2- fury 1 


7-C1 


** 
190-193 


34 


1750 C (=0) 


-o- 


2- fury 1 


7-N0 2 


** 
175-178 


20 


1745 C(=0) 


-o- 


1- niehtyl- 

2- pyrrolyl 


H 


182-184 


18 


1750 C(=0) 


-o- 



Preparation 2 

Preparation of 4-bromomethyi-5--methyl-l , 3-dioxole- 



2-one 



According to the method described in Liebigs. Ann, 
Chem., 1977, 27-32 4,5-dimethyl-l,3-dioxole-2-one (500 mg, 
4,38 inmol) and N-bromosuccinimide (0.78 g, 4.38 miuol) were 
heated under reflux in dry carbon tetrachloride in the 
presence ota-a« -azobisisobutyronitrile (7.5 mg) for 20 
minutes • 

The reaction mixture was concentrated under 
reduced pressure to half the volume, and the precipitated 
solid was filtered by suction. After removing the solvent 
from the filtrate, the residue* was analyzed by gas 
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chromatography- The obtained mixture (792 mg) , contained 70 
% of the desired title compound and used for the subsequent 
reactions. 

Example 1 

Preparation of 2- [3- (2-thienvl) acrylamido]faer^oic 

acid (Compound 2) (Process a) 

Ethyl 2-[3-(2-thienyl)acarylamido]benzoate (150 mg, 
0.50 mmol) prepared in Example 2 was dissolved in methanol 
(3 ml) while warming, and lN-aqueous NaOH (1-8 ml, 1.80 
mmol) was added dropwide under stirring. The mixture was 
stirred at 70 °C for 1 hour. After the reaction, methanol 
was removed, and the residue was treated with water under 
ice cooling and acidified (to pE 4) with 10 % HCl. The 
precipitated solid were collected on a filter, washed with 
water, and dried to give white solids of the title compound 
(125 mg, yield, 92 %) , which were recrystallized from the 
mixed solvent of methanol and water. m-p. , 215 - 216 °C. 

IR (KBr, cm"" 1 )-. 3300-2500, 1695, 1650 (COOH or -CO 

NH-) 

X E-NMR (DMSO-d 6 , 6) * H-5 (s, 1H, -CONE-), 8-7 - 6.4 
(ia, aromatic hydrogen) 
Example 2 

Preparation of ethyl 2- [3- (2-thienyl) acrylamido] - 
benzoate (Process b) 
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Under nitrogen stream, 2-chloro-l-methylpyridinium 
iodide (966 nig, 3.89 mmol) was suspensed in dry methylene 
chloride (5 ml) . To the suspension, a solution of 
3- (2-thienyl) acrylic acid (500 mg f 3.24 miaol) , triet:hylamine 
(1.08 ml, 7.78 mmol), and ethyl 2-aminobenzoate (0.48 ml, 
-3.24 mmol) in dry methylene chloride (5 ml) was added 
dropwise. After the addition, the mixture was heated under 
reflux for 39 hours. Then, the reaction mix-cure was diluted 
with methylene chloride, washed with 10% aqueous HCx, 
saturated aqueous sodium chloride, IN- aqueous NaOH, and 
saturated aqueous sodium chloride successively, and dried. 
Removal of solvent gave a yellow solid, which was washed 
with n-hexane to give pale yellow solids of the title 
compound (442 mg, yield, 45 %) . m.p. , 126 - 127°C 
(recrystallized from methanol) 

IR (KBr, cm" 1 ): 3200 (CONH) , 1695 (COOR) , 1670 (-NHCO 

-) 

1 H-N1-LR (DMSO-dg, 6 : 11.5 (s, 1H, -NHCO-) 
Example 3 

Preparation of methyl 2- [3- (1-tertiary butoxy- 
carbonyi-lH-imidazole-4— yl) acrylamido] benzoate (Process b) 

N-t-butoxycarbonylurocanic acid [prepared from 
urocanic acid and di-t-butyl dicarbonate? cf. U.S. Patent 
4,313,948] (2.5 g, 10.50 mmol), triethylamine (2.55 g, 25.20 
mmol) , and 2-chloro-l-inethylpyridinium iodide (3.129 g, 
12.60 mmol) were stirred in dry methylene chloride under 



- 20 



01 538S0 



nitrogen stream at room temperature for 1 hour. Then methyl 
2-arainobenzoate (1.587 g, 10.50 mmoij was added and the 
mixture was refiuxed at 40 °C for IS hours. The title 
compound was separatied directly by preparative TLC using 
silica gel [developing solvent: ethyl acetates benzene = 
1:4] . The silica gel was extracted with solvent, and after 
removal of the solvent , the residue was crystallized by 
treating with isopropylether to give white solids of the 
title compound (190 mg, yield, 7 %) . nup. , 156 - 157°C. 
Rf: 0.22 (ethyl acetate: benzene = 1:4) 

IR (KBr, cm"" 1 ): 3300 (-C0NE-) , 1750 (-COOC (CH 3 ) 3 ) , 1680 
and 1640 (COOCH 3 or CONH) 

NMR (CDC1 3/ 5): 11-40 (s f 1H, -NHCO-) , 3. SO (s, 3H, 
-COOCH 3 ) , 1.60 (s, 9H, -COOC(CH 3 ) 3 ) 
Example 4 

Preparation of 2- [3- (3-thienyl) acrvlamido] benzoic 
acid (Compound 1) (Process c) 

To 2- [ 2- (3-thienyl) vinyl] -4H-3 , l-benzoxasme-4-one 
(800 mg, 3.13 mmoi) was added lN-NaOH (21.9 ml) and the 
mixture was heated to 70 °C. After adding methanol (30 ml), 
and the mixture was reacted for 1 hour. The methanol was 
removed from the reaction mixture under reduced pressure, 
and the residue was acidified with 10 % HC1 under cooling 
(pH about 4) to give a white solid, which was collected on a 
filter, washed with water, and dried to give the title 
compound (826 mg, yield, 96 %) . m.p.,~2I8 - 219°C 
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IR (KBr, cm" 1 ): 1701, 1660 (-COOH or -NHCO-) 
1 H-NMR (DMSO-d 6 , 6 ) : 11.45 (s, 1H, -C0NH-) 
Example 5 

Preparat ion of 2- [3- (lH-imidazole-4-yl) acryl- 
amido] benzoic acid (Compound 7) (Process a or d) 

Methyl 2- [3- (l-t-butoxycarbonyl-lH-imidazole-4- 
yDacrylamiao] benzoate (168 mg) was dissolved in methanol (5 
ml) , 3N.HC1 (2 ml) was added. The mixture was stirred at 
room temperature for 1 hour. Then, methanol was removed and 
the precipitated solid were filtered. The solid were again 
dissolved in methanol (9 ml), and lN-NaOH (0.9 ml) was 
added. The mixture was reacted with stirring at 70 °C for 1 
hour. After removing methanol, the mixture was treated with 
water and slightly acidified by KHS0 4 under ice cooling to 
give white solids of the title compound (88 mg, yield, 76 
%) . m.p. , 263 - 265°C 

IR (KBr, cm" 1 )-. 1670, 1630 (-COOH or -NHCO-) 
Example 6 

Prepara tion of ethyl 2- f 3- (2-furyl) acrylamidol - 
benzoate (Process b) 

Under nitrogen stream, 2-chloro-l-methyipyridmium 
iodide (1.272 g, 4.34 nnaol) was suspended in dry methylene 
chloride (5 ml) . To the suspension a solution of 
3- (2-furyl) acrylic acid (500 mg, 3.62 mmol) , triethylamine 
(1.2 ml, 8.69 mmol), and ethyl 2-ammobenzoate (0.53 ml, 
3.62 mmol) in dry methylene chloride (5 ml) was added. The 
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mixture was heated under reflux for 40 hours. Then, the 
reaction mixture was diluted with methylene chloride, and 
washed with 10% aqueous HCl, saturated aqueous sodium 
chloride, lN-aqueous NaOH, and saturated aqueous sodium 
chloride successively, and dried. Removal of solvent gave a 
viscous Oil, which, on washing with n-hexane gave white 
solids or the title compound (312 mg, yield: 30.2 %) , which 
was recrystallized from methanol- m.p- , 85 - 86°C. 
Rf: 0.40 (ether : n-hexane = 2:3) 

IR (KBr, cm" 1 ) : 3250 (CONH) , 1695 (COOC^) , 1680 
(CONH) 

1 H-NMR (CDC1 3 ,6 ): 11.4 (s , 1H, CONH), 8.S - 6.4 (m, 
aromatic hydrogen), 4.4 (q, 2K, -COOCH_ 2 CH 3 ) , 1.4 (t, 3H, 
-COOCH 2 CH 3 ) 

By using the processes of the above examples, the 
compounds as shown in the following table were obtained. The 
processes are shown by the Numbers of Example in which the 
compounds were actually produced or in which similar 
reaction systems were used. The mark * shows the yield 
after recrystallization. 
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R 2 



I^-CH^CH-CONH 



'COOH 



Compound Example R 2 mp (°C) Yield 

1 1,2,4 3-thienyl H 218-219 96 

2 l r 2,4 2-thienyl H 215-216 92 

3 1,2,4,6 2-furyl H 184-186 88 

* 

4 1,2,4 2-furyi CI 205-207 25 

5 1,2,4 2- fury 1 N0 2 220-222 44 

6 1,2,4 1 -methyl- H 181-184 48 
2-pyrrolyl 

7 2,3,5 4-imida- H 263-265 76 
zolyl 

Example 7 

Sodium 2- [3- (2- thienyl) acryl amido] benzoate 
To a slution ot 2- [3- (2-x:hienyl) aery lamido] benzoic 
acid (546 mg, 2 mmol) in methanol (2 ml) was added 1H- 
aqueous NaOH (2 ml) , and the mixture was stirred at room 
temperature for 3 hours. The reaction mixture was filtered 
by suction, and after removing the solvent from rhe 
filtrate, the residue was sufficiently washed with ethyl 
acetate to give pale yellow solids of the desired sodium 
salt (442 mg, yield 75 %) . m.p. , 204 - 210°C. 

IR (KBr, cm"" 1 ); 3400 (br) , 1640, 1580, 1495 
^H— NMR (DMSO-d 6 ,6 ): 14.59 (s, 1H, -CONH-) , 6.20 - 8.73 
(m, 9E, aromatic hydrogen, vinyl hydrogen) 
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Example 8 

Potassium 2- [3- (2-thienvl) acryiamidolbenzoate 
To a solution of 2- [3- (2-thienyl) acrylainido] - 
benzoic acid (546 mg # 2 mmol) in acetone (20 ml) were added 
potassium carbonate (138 nig, 1 mmol) and water (10 ml), and 
- tlie mixture was stirred at room temperature for 1 hour. 

After the reaction , the solvent was removed. The 
residue was treated with distilled water, filtered by 
suction , and the solvent was removed from the filtrate. The 
residue was washed with ethyl acetate to give pale yellow 
solids of the desired potassium salt (472 mg , yield, 76 %) . 
m.p. , 222 - 225°C. (decomposition) 

IR (KBr, cm" 1 ; 3500 (br) , 3100 (br) , 1650, 1600, 1580 
1 H-NMR (DMSO-d 6 ,6): 14.90 (s, 1H, -CONH-) , 6.16 - 
8.66 (m, 9H, aromatic hydrogen, vinyl hydrogen) 
Example 9 

Calcium 2- [3- (2-thienyl) aery lamido] benzoate 
To a solution of 2- [3- (2-thienyl) acrylamindo] 
benzoic acid (546 mg, 2 mmol) in tetrahydrofuran (20 ml) 
were added calcium carbonate (100 mg, 1 mmol) and water (10 
ml) . The mixture was stirred at room temperature for 24 
hours . 

The reaction mixture was filtered by suction, and 
the solvent was removed from the filtrate. The residue was 
washed with ethyl acetate to give pale yellow solids of the 
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desired calcium salt: (512 mg, yield, 87 %) . in. p. , 279 - 
286°C. 

1R (KBr, cm"" 1 ): 3450 (br) , 3000 (br) , 1650, 1600, 1560 
2 H-N!4R (DMSO-dg, 6).: 14.70 (s, 1H, -CONH-) , 6.16 - 
8.73 (m, 9H, aromatic hydrogen, vinyl hydrogen) 
Example 10 

2- [3- (2— thienyl) acrylamido] benzoic acid 1^— lysine 

salt 

To a solution of 2- [3- (2-thienyl) acrylamido] - 
benzoic acid {500 mg, 1.8 mmol) in tetrahydrofuran (5 ml) 
was added L~ lysine (267 mg, 1.8 mmol) dissolved in water (3 
ml). After stirring the mixture at room temperature for 1.5 
hour, the solvent was removed, and the residue was 
triturated with ether to give crystals. After filtering and 
drying, the crystals were dissolved in water, the insoluble 
matter was removed and water was distilled off. The residue 
was crystallxzed with ether to give pale yellow solids of 
the desired L- lysine salt (510 mg, yield, 66 %) . m.p., 208 
- 213°C. 

1R (KBr, cm" 1 ): 3700 - 2200, 1580 

1 H-NI*iR (DMSO-d., 6): 14.22 (s, 1H, -C0NH-) , 6.18 - 
b — 

8.63 (m, 9H, aromatic hydrogen, vinyl hydrogen), 3.40 (br) , 
2.83 (br) , 1.60 (br) . 

Example 11 

2- [3- (2-thj.enyl) acrylamido] benzoic acid L-arginine 

salt 
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To a solution of 2- [3- (2-th.ienyl) acrylamido] - 
benzoic acid (500 mg, 1.8 nimoi) in tetrahydroruran (5 ml) 
Wd$ added L-arginine i319 nig , 1.8 romol) dissolved in water 
(3 ml) i After stirring the mixture at room temperature for 
1.5 hour,, the solvent was removed , and the residue was 
- triturated with ether to give crystals. 

After filtration and drying, the crystals were 
dissolved in water, insoluble matter was filtered, and water 
was distilled off. The residue was crystallized with ether 
to give pale yellow solids of the desired L-arginine salt 
(573 mg, yield, 70 %) . m.p., 155 - 159°C. 

IR (KBr, cm" 1 ): 3700 - 2200, 1640 (br) , 1580 
1 H-NI4R (DMSO-d 6 ,6): 14.05 (s, 1H, -CONH-) , 8.58 - 
6.15 (m, aromatic hydrogen, vinyl hydrogen), 3.42, 3.15, 
1.77 (br) 

Example 12 

Pivaloyloxymethyi 2- [3- (2-thienyl) acrylamido] - 

benzoate 

A mixture of 2- [3- (2-thienyl) acrylamido] benzoic 
acid (273 mg, 1 mmol) and triethylamine (0.2 ml, 1.4 mmol) 
in dry acetone (10 ml) was stirred at room tempera-cure for 
30 minutes. The resulting solution was treated with 
chloromethyl pivalate (0.21 ml, 1.4 mmol) and sodium iodide 
(210 mg, 1.4 mmol), ar*d the mixture was heated under reflux 
for 1 hour. The reaction mixture was filtered by suctxon, 
ana the solvent was removed from the filtrate. 
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The residue was ais solved in chloroform and washed 
with saturated aqueous sodium hydrogen carbonate , then with 
saturated aqueous sodium chloride , and dried over magnesium 
sulfate. After removing the solvent, the resulting solid 
was recrystallized from the mixed solvent or methanol and 
. water to give white crystals of the desired compound (289 
nig, yield, 75 %) . m.p. , 125 - 126°C. 

IR (KBr, cm" 1 ) : 3300, 1750, 1700, 16S5 

X H-NMR (CDC1 3/ fi): 1.21 (s, 9H, -C (CfLj) 3 > , 5.98 (s, 
2H, -COOCH 2 OCOC (CH 3 ) 3 > , 6*38 (d , 1H , -CH=CH-) , 6.88 - 8.15 
(m, 7H, aromatic hydrogen, vinyl hydrogen), 8.78 (d, 1H, 
aromatic hydrogen) , 11.10 (brs, 1H, -CONH-) 
Example 13 

Methyl 2- [3- (2-thienyl) acrylamido] benzoate 
To a suspension of 2- [ 3- 1 2- thienyl) acrylamido] - 
benzoic acid (273 mg , 1 mmol) in dry acetone (2 ml) were 
added potassium carbonate (194 mg, 1.4 mmol) and dry 
dimethyiformamide (1 ml) . The mixture was treated with 
methyl iodide (1SS mg, 1.4 mmol) and dry dimethyl formamide 
(2 ml) and stirred at room temperature for 3 hours. The 
reaction mixture was poured into ice water, the precipitated 
solid was collected on a filter by suction, dried, and 
recrystallized from the mixed solvent of methanol and water 
to give pale yellow crystals of the desired compound (213 
rag, yield, 74 %) . m.p., 126 - 127°C. 

IR~ (KBr, cm" 1 ) : 3250; 1685, 1670 
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H— NMR (CDCl 3f 6): 3.92 (s, 3E, -CH 3 > , 6.22 - 8.13 (m, 
SH, aromatic hydrogen, vinyl hydrogen) , 8.80 [a, 1H, 
aromatic hydrogen), 11.38 (brs, lH r -C0NH-) 
Example 14 

Ethyl 2- [3- (2-thienyl) acrylamido] benzoate 
To a suspension of 2- [3- (2-thienyi) acrylamido] - 
benzoic acid (273 mg , 1 mmol) in acetone (2 ml) were added 
potassium carbonate (194 mg, 1.4 mmol) and dry dimethyl- 
formamide (1 ml) . To the resulting solution, ethyl iodide 
(218 mg r 1.4 mmol) ana dry dimethyl formamide (2 ml) were 
added and the mixture was stirred at 60 °C for 1 hour. The 
reaction mixture was poured into ice water. The preci- 
pitated solid was collected by suction, and recrystallized 
from methanol to give pale yellow crystals of the desired 
compound (197 mg, yield, 65 %) - m.p., 120 - 122°C. 
IR (KBr, cm -1 ) z 3150, 1690, 1670 

X E-NMR (CDC1 3 ,5)= 1.43 (t, 3H, -Ci^CHO , 4.40 (q, 2H, 
-CH 2 CH 3 ) , 6.20 - 8.17 <m, 8H, aromatic hydrogen, vinyl 
hydrogen), 8.83 (d, 1H, aromatic hydrogen), 11.43 (brs, 1H, 
-CONH-) 

Example 15 

1 , 3-Dihydro-3-oxo-l-isobenzofuranyl 2- [3- (2- 
thienyl) acrylamido] benzoate 

A mixture of 2- [3- (2-thienyl) acrylamido] benzoic 
acid (273 mg, 1 mmol) and trxethylamine (0.14 ml, 1 mmol) in 
dry acetone (10 ml) was stirred at room temperature for 30 
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minutes. A solution of 3— bromophtalxde (213 nig, 1 mmoi) in 
acetone (2 ml) was added under ice cooling/ and the mixture 
was stirred at room temperature ior 23 hours. The reaction 
mixture was filtered by suction, and the solvent was removed 
from the filtrate. The residue was dissolved in chloroform, 
washed with saturated aqueous sodium hydrogen carbonate, 
then with saturated aqueous sodium chloride, and dried over 
magnesium sultate. The solvent was removed and the residue 
was purified by silica gel column chromatography (developing 
solvent: benzene:ether = 49:1). The pale yellow second 
eluate was collected. After removing the solvent, the 
resulting oily product was crystallized with isopropyl ether 
to give the desired compound (159 mg, yield, 39 %) . m.p., 
194 - 195°C (white crystals, recrystallized from benzene-n- 
hexane) 

IR (KBr, cm"" 1 ): 3350, 1785, 1710, 1670 

^H-NMR (CDC1 3 , 5): 6.23 - 8.13 (m, 13H, aromatic 

hydrogen, vinyl hydrogen), 8.85 (d, 1H, aromatic hydrogen), 

11.07 (brs, 1H, -C0NH-) 
Example 16 

1- [ (Ethoxycarbonyi) oxy] ethyl 2- [3- (2-thienyi) - 
aery lamido ] benzoate 

A mixture of 2- [3- (2-thienyl) aery lamido] benzoic 
acid (273 mg, 1 rcmol) and triethylamine (0.2 ml, 1.4 mmol) 
in dry acetone (10 ml) was stirred at room temperature for 
30" minutes • To the solution, 1-chlorbethyi ethyl carbonate 
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(214 mg, 1-4 mmol) and sodium iodide (210 mg, 1.4 mmol) were 
added under ice cooling, and the mix-cure was heated unaer 
reflux for 19 hours. The reaction mixture was filtered by 
suction and the solvent was removed from the filtrate. The 
residue was dissolved in chloroform, washed with saturated 
- aqueous sodium hydrogen carbor.are , then with saturated 
aqueous sodium chloride, and dried over magnesium sulfate. 
After removing the solvent, the residue was purified by 
silica gel column chromatography (developing solvent: benzene 
: ether = 49:1). The second eluate was collected. After 
removing the solvent, the resulted oily product was 
crystallized with isopropyl ether to give the desired 
compound (98 mg, yield, 25 %) . m.p. , 154 - 156°C (white 
crystals y recrystallized from methanol /tetrahydrofuran 
/water) . 

IR (KBr, cm - " 1 ): 3250, 1755, 1690 (shoulder), 1670 
1 H-NMR (CDC1 3 , 6): 1.32 (t, 3H -CI^CH^) , 1.67 id, 3H, 
-CH(CH 3 J-), 4.23 (q, 2H, -CH 2 CH 3 ) , 6.17 - 8.17 (m, 9H, 
aromatic hydrogen, vinyl hydrogen, -CH (CH^) — ) , 8.83 (d, 1H, 
aromatic hydrogen), 11.13 (brs, 1H, —CONK— ) 
Example 17 

T-butyl 2- [3- (2-thienyl) acrylamido] benzoate 
To a solution of 2- (2- (2-thienyl) vinyl) -4H-3 r 1- 
benzoxaziue-4-one (500 mg, 1.95 mmol) in dry benzene (40 mi) 
was added potassium t-butoxide (306 mg, 2.72 mmol), and the 
mixture was heated under reflux for 2 hours. The solvent - 
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was removed from the reaction mixture. The residue was 
extracted with chloroform,, washed with 0.5N-HC1, then wi-ch 
saturated aqueous sodium chloride , and dried over magnesium 
sulfate. 

Aiter removing the solvent , the residue was 
purified by column chromatography (developing solvent: 
benzene: ethyl acetate = 4:1} to give pale yellow crystals of 
the desired compound (260 mg, yield, 40 % ) • m.p. , 113 - 
1 1 6 ° C . (me thanol / water ) 

IR (KBr, cm"" 1 ): 3220, 1660 

X H-NMR (CDC1 3/ 6): 1-70 (s, 9E, -C (CH 3 ) 3 > , 8.95 - 
6.35 (m, 9H, aromatic hydrogen, vinyl hydrogen) , 11.6 (s, 
•r, 1H, -CONH-) 

Example 18 

f 

Pivaloyloxy methyl 2- [3- (2-f uryl) acrylamido] - 

I 

benzoate 

i A mixture of 2- [3- (2-f uryl) acrylamido] benzoic acid 

(257 mg, 1 mmol) and triethylamine (0.2 ml, 1.4 mmol) in dry 
acetone (10 ml) was stirred at room temperature for 30 
minutes. To the resulting solution, chloromethyl pivalate 
(0.21 ml, 1.4 mmol) and sodium iodide (210 mg, 1.4 mmol) 
were added, ana the mixture was heated under reflux for 3 
hours. The reaction mixture was filtered by suction, and 
the solvent was removed from the filtrate. The residue was 

I dissolved in chloroform, washed with saturated aqueous 
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sodium hydrogen carbonate, "then with saturated aqueous 
sodium chloride, and dried over magnesium sulfate* 

After removing the solvent, the residue was 
purifieu by column chromatography (developing solvent: 
benzene: ether = 9:1). The colorless solution which eiuted 
- first was collected. The solvent was removed to give pale 
yellow crystals of the desired compound (320 mg, yield, 86 
%) . m.p. , 120 - 122°C (methanol /water) 

IR iKBr, cm"" 1 ) : 3280, 1750, 1700, 1685 
1 H-N24R (CDC1 3 , 6 ): 1.25 (s, 9H, -C(CH 3 ) 3 ), 5.98 (s r 
2H, -COOCH 2 OC (O) -) , 6.33 - 8-20 (m, SH, aromatic hydrogen, 
vinyl hydrogen), 8.83 (d, 1H, aromatic hydrogen), 11.00 
(brs, 1H, -COKH-) 

Example 19 

5-Methyl-2-oxo-l r 3-dioxole-4-ylmethyi 2- [3- (2- 
thienyl) acrylamido] benzoate 

A mixture of 2- [3- (2-thienyl) acrylamido] benzoic 
acid (273 mg, 1 mmol) and triethylamine (0.2 ml, 1.4 mmol) 
in dry acetone (10 ml) was stirred at room temperature for 
30 minutes. 

To the resulting solution, a solution of 4-bromo- 
methyl-5-methyl-l,3-dioxole-2-one (386 mg, 1.4 mmol) in dry 
acetone (2 ml) was added under ice cooling, and the mixture 
was heated under reflux for 2.5 hours. The reaction mixture 
was filtered by suction, and the solvent was removed from 
the filtrate. The residue was dissolved in chloroform. 
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washed with saturated aqueous souium hydrogen carbonate, 
then with saturated aqueous sodium chicride, and dried over 
magnesium sulfate. 

After removing the solvent, the residue was 
purified by column chromatography (developing solvent: 
benzene:ether = 9:1). The pale yellow second eluate was 
collected* After removing the solvent, the resulting oily 
product was crystallized with isopropyl ether to give the 
desired compound {221 mg, yield, 59 %) . m.p. , 139 - 140°C. 
(methanol) 

IR (KBr, cm"" 1 ): 3250 r 1860, 1830, 1730, 1690 
(shoulder) , 1670 

2 H-NMR (CDC1 3 , 6): 2.23 (s, 3H, CH 3 ) , 5.10 (s, 2h , 
-OCH 2 ~) , 6.20-8.13 (m, 8H, aromatic hydrogen, vinyl 
hydrogen), 8.80 id, 1H, aromatic hydrogen), 10.90 (brs, 1H, 
-CONK) 

Example 20 

5-Methyl-2-oxo-l , 3-dioxole-4-ylmethyl 2- [ 3- (2- 
furyl) acrylamido] benzoate 

A mixture of 2- [3- (2-furyl) acrylamido] benzoic acid 
(257 mg, 1 irauol) and tnethylamine (0.2 ml, 1.4 xoxaol) in dry 
acetone (10 ml) was stirred at room temperature for 30 
minutes . 

To the resulting solution, a solution ot 4-bromo- 
me thy 1-5 -me thy 1-1 , 3-dioxole-2-one (386 mg, 1.4 mmoi) in dry 
acetone (2 ml) was added under ice cooling, and the mixture 
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was heated under reflux zor 1 hour. The reaction mixture 
was filtered by suction, and the solvent was removed from 
the fiitrate. The residue was dissolved in chloroform, 
washed with saturated aqueous sodium hydrogen carbonate, 
then wiuh saturated aqueous sodium cnioride f and dried over 
magnesium sulfate* 



purified by column chromatography (developing solvent: 
benzene: ether = 9:1). The pale yellow second eluate was 
collected. After removing rhe solvent, the resulting oily 
product was crystallized with isopropyl ether to give the 
desired compound (292 mg, yield, 79 %) . m.p. , 142 - 143-5°C 
(methanol) . 

IR (KBr, cm"" 1 ): 3400, 1820, 1740, 1680 (shoulder), 

1670 



-OCH^-) , 6.33-8.17 (m, 8H, aromatic hydrogen, vinyl 
hydrogen), 8,83 [a, 1H, aromatic hydrogen), 11.13 (brs, 1H, 
-CONH) 



After removing the solvent, the residue was 



^H— NMR (CDC1 3 , 6 ): 2.23 (s, 3H, CH 3 ), 5.10 (s, 2H, 



Example 21 



(1) Active ingredient 



25.00 mg 



(2) 



Lactose 



49.00 mg 



Crystal cellulose 



36.00 mg 



Corn starch 



5.00 mg 



(3) Hydroxypropyl cellulose 



1.00 mg 



(4) ECG505 (Carboxymethyl cellulose 
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calciumj 2.00 mg 

(5) Magnesium stearate 1.00 mg 

(6) Talc 1.00 mg 

Totai 120 mg 
(1) + (2) was kneaded with a 5 % aqueous solution 
of (3) , granulated, and mixed with (4) , (5) , and (6) . The 
resulrant mixture was pressed into tablets (120 mg/ tablet , 7 
mm in diameter) . 

Example 22 

(1) Active ingredient 50.00 mg 

(2) Lactose 124.50 mg 

(3) Corn starch 20.00 mg 

(4) Hydroxypropyl cellulose 2.00 mg 

(5) Light silicic acid anhydriae 1.50 mg 

(6) Magnesium stearate 2.00 mg 

Toral 200 mg 
(1) + (2) + (3) was kneaded wxth a 5 % aqueous 
solution of (4), granulated, and mixed with (5) and (6). 
The resultant mixture was filled in No. 3 hard capsules (200 
mg/ capsule) . 

In the above Examples 21 and 22, "active 
ingredient" shows any one of the compounds of the formula 
(IM • 

Test Example 1 
Antihyaluronidase activity 
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In view of the fact that antiallergic agents such 
as sodium cromoglicate (DSCG) , tranilast, etc. inhibit tint: 
hyaluronitiase activity and that compounds which release 
histamine irora the mast cells such as the compound 4 8/80 and 
polymixin h activate the hyaluronidase , it is considered 
that the hyaluronidase inhibiting activity can be taken as 
an index for the antiallergic action, {cf . The 5th Medicinal 
Chemistry Symposium (December 9 & 1G, 1983; Kyoto) Synopsis 
of Lectures, page 68]. On the basis ot such knowledge, the 
compounds according to the invention were tested for anti- 
hyaluronidase activity and found to have the excellent 
activities. 

(Test method) 

A buffer solution of hyaluronidase (0.1 ml) was 
taken in a test tube and bufrer solutions of various 
compounds in various concentrations (0.2 ml each) were 
added. The mixture was incubated at 37°C rcr 20 minutes. 
Then, a buffer solution of activating agent (Compound 48/80 
or CaCl 2 ) (0.2 nil) was added up to the total volume of 0.5 
ml, and the mixture was incubated at 37 °C tor 2C minutes. To 
this solution, potassium hyaluronate buffer solution (0.5 
ml) was added and the mixture was incubated at 37 °C for 40 
minutes. After cooling, the solution was neutralized with 
0 . 4N aqueous solution of sodium hydroxide (0.2 ml) to stop 
the reaction. On the resulting solution, OD 5g5 Wc * s 
determined by modified Morgan-Elson method. A buffer 
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solution or water (0.2 ml) was used as a control in place of 

the solurion of the compounds in the same operation 

inducing OD^-g^ measurement. (Final concentration of 

hyaluronidase was 340 KF unit /ml.) 

(Control OD- _ - Sample OD^, -) 

Inhibition rate = ±22 R±=i — x 100 

Control OD ccc 
(Results) 555 

Compound IC 50 (mM) 



1 0.086 

2 0.140 

3 0.160 

4 0.258 

5 0.300 

6 0.120 

It can be seen from the table that all the tested 
compounds have hyaluronidase inhibiting activity. 
Test Example 2 
Anti-SRS-A action 

(Hethod of preparing crude SRS-A solution) 
A piece of lung of guinea pig sensitized with 
ovalbumin was incubated wich antigen ovalbumin at 37 °C tor 
20 minutes and supernatant was separated in order to use as 
a crude SRS— A solution. 

(Detenuinaiton of anti-SRS-A reaction) 
A piece of ileum of a normal guinea pig was 
suspended in Tyrone's solution in a Magnus tube and 
incubated with a solution of the compound to be tested for a 
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predetermined duration. The contraction of the piece oi 
ileum induced by adding the above cruae SRS-A solution was 
compared with that attributed to 10 M histamine aihyaro- 
chlorice (which was taken as 10G) . The anti-SRS-A action 
was shown in terms of the rate ot inhibition to the 
contractior* • 

(Results) 

The compound 1 shbwea 14.8 % inhibition at 10 H 
and 23. S % inhibition at 10~ 3 M. The compound 2 showed 11.0 
% inhibition at 10*" 3 M. Thus, both the compounds showed 
mild anti-SRS-A action. To the contrary, t rani last used as 
a control showed no action. 

Test Example 3 

Anti-Schultz-Dale action 

(Determination of anti-Schulrz-Dale reaction) 
A piece of ileum of guinea pig active-sensitized 
with ovalbumin with Freund complete adjuvant, was suspended 
in Tyrode's solution in a Magnus tube and incubated with a 
solution of the compouna to be tested for a predetermined 
duration. The contraction of the piece of ileum induced by 
applying the cvalubumin was compared with that attributed to 
10~ 6 M histamine dihydrochloride. The anti-Schultz-Daie 
action was shown in terms ot the rate of inhibition to the 
contraction . 

The compound 1 showed 83.5 % inhibition at 10 "*M, 
and the compound 2 100 % inhibition at 10 3 M. Both 
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compounds showed a strong anti-Schuluz-Dale action at 10 M. 
To the contrary, Tranilast which was used as control showed 
no action. 

Test Example 4 

Activity of inhibition of histamine release from 
. mast cell in abdominal cavity of rats 

Examination was made on the activity of inhibition 
of histamine release from mast cell by antigen-antibody 
reaction. 

(Preparing of DNP-Ascaris anti-serum) 

Swine ascaris extract solution was 
dinitrophenylatea according to Aisen's method, dialysed, and 
lyophilized. The product was administered as antigen 
together with Bordetella Pertussis vaccine subcutaneous ly 
into the foot pad of rat. Eight days later, blood was taken 
in order to obtain antiserum. The PCA titer for this 
antiserum in rat was 3 2 to 64. 

(Method cf collecting mast cell in abdominal 
cavity and sensitizing cell) 

Hepann-containing PBS was injected intra- 
peritoneally to rat which was sacrificed by exsangumation , 
after which the abdomen was well massaged. Then -che 
injected PBS was collected and purified by washing several 
times by centrifugation. The number of the mast ceils 
contained in the solution was determined and adjusted to *che 
- designed- concentration. A's to method of sensitizing the 
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cell, tlie above cell suspension (6 ml, 2 xiO 6 cells/ml) was 
treated with anti-DNP-Ascaris rat serum (PCA titer 32) (6 
ml) and the mixture was incubated in the presence of heparin 
at 37 °C for 2 hours • 

(Quantitative determination of released histamine) 
To the sensitized mast cell suspension, the 
solution of the compound to be tested was added, and the 
mixture was preliminarily incubated at 37 °C for 12 minutes. 
After addition of the solution of antigen DNF-Ascaris (final 
concentration ; 20 microgramms/ml) , the mixture was further 
incubated for 20 minutes. After completion of the reaction, 
the solution was centrifuged (500 G, 10 min.) at a low 
temperature to obtain a supernatant solution. Histamine 
contained in the supernatant solution was determined by 
f luorome try using orthophthalaldehyde method. 
(Results) 

Amount of histamine released from peritoneal mast 
cell (Control = 100) : 

Compound 10~ 6 10~ 5 10~ 4 10~° (M) 

Tramiast 95 95 67 29 

1 31 36 11 -86 

2 11 24 -70 -130 

3 95 85 36 0 

Final concentration of DNP-Ascaris iantigen) : 20 
micr og r aiams /ml 
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The compound 1 and 2 showed the action of 
inhibiting release of histamine from the mast cell even at 
the low concentration of lO*" 6 M- Both inhibited natural 
release of histamine at 1<T 3 M. The compound 3 showed 
strong inhibition from 10 -4 K. All three compounds showed 

- the stronger inhibitory activity than the control tranilast 

—6 —3 
in the range of 10 M to 10 M. 

Test Example 5 

Anti-passive cutaneous anaphylaxis {PCA) activity 

in rats 

(Test method) 

Wistar strain rats were sensitized with ovalbumin 
using aluminium hydroxide gel and Bordetella Pertussis 
vaccine as adjuvants. Dilutions of antiserum (16-fold and 
32-foid) obtained by collecting blood samples 14 days later 
were administered subcutaneous ly in the dorsal skin of the 
rats of the same strain at the rate of 0.1 ml per spot, and 
the rats were grown for 48 hours. One hour after peroral 
administration of the sample solution, a mixture of antigen 
ovalbumin and Evans-blue dye was administered to the tail 
venous of the animal according to the ordinary procedure. 
Thirty minutes later, the animals were sacrificed by 
exsanguination, and the areas of blue spots (long diameter x 
short diameter) eliciting on tne portion of the antiserum 
injection at the dorsal skin were measured to obtain the 
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rate of inhibition based on the average value shown by the 
control animals. 



(Results) 

Anti-PCA activity 



Compound 


Dose 
mg/kg 


route 


(R) 


Average 
Antiserum 
Dilution : 


Inhibition Rate (%) 

Antiserum 
xl6 Dilution; x32 


Control 




PO 


10 


G 


0 


i 

a. 


100 


PC 


10 


31.6 


41.8 


2 


100 


PO 


10 


26.7 


21.2 



The compound 2 and 3 showed the anti-PCA activity. 
Test Example 6 
Acute Toxicity 
(Test method) 

As test animals, ddy-strain mice (male) were used. 



According to the conventional procedure , suspension or 
solution of test compound was administered to the animals. 
From the number of the dead animals up to one week after the 
administration, ld 5 q vaiues were obtained by Provit method. 
(Results) 

LrD 5Q (mg/kg of body weight) 

Compound mice 

PO Intravenous 



1 615.0 437.7 

2 399.8 277.4 
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WHAT IS CLAIMED IS; 



1. A compound of the formula: 

f 

R 1 -CH=CH-CCNH-^ _ ^> 




(I) 



wherein K is heterocyclic group other than pyridyl anc 

which is unsubstituted or substituted with lower alkyi or 

lower alkoxycarbonyl, R is hydrogen, halogen, or nitro, and 

R 3 is carboxy group or its functional derivative, with the 

proviso that when R 1 is an unsubstituted furyl, or furyl 

mono- or poly substituted with aikyl and R*" is hydrogen, tnen 

R 3 is functional derivative of carboxy and, where 

applicable , pharmaceutically acceptable salts thereot. 

3 

2. The compound according to Claim l r wherein R is 
attached at ortho position in respect to -CONH-. 

3- The compound according to Claim 1, wherein R 1 is 
heterocyclic group having at least -S-, -O-, -NH- or -NY- 
wherein Y is lower aikyl or lower alkoxycarbonyl. 

4. The compound according to Claim 1, wherein R 1 is 
heterocyclic group selected from the group consisting of 
2-thienyl, 3-thienyl, 2-furyl, l-methyl-2-pyrrolyl and 

4- imidazolyl . 

5- The compound according to Claim 1, wherein R 3 is 
physiologically hydrolyzable ester. 

6. Process for preparing a compound of the formula: 
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R 2 

R 1 ~CH=CH-C0Nb- / / K < z ) 

wherein R 1 is heterocyclic group other than pyridyi, ana 
which is unsubstituted or substituted with lower alkyl or 
lower alkoxycarbonyl, H 2 is hydrogen, halogen, or nitro, and 
R 3 is carboxy or its functional derivative, with the proviso 

that when R 1 is an unsubstituted furyl, or furyl mono- or 

2 3 
poly substituted with alkyl and R is hydrogen, then R is 

functional derivative of carboxy and, where applicable , 

pharmaceutical^ acceptable salts thereof, which comprises, 

(a.) converting group R 3a in a compound of the formula: 



R** 



R X -CH=CH 



R 3 * 



wherein R 3a is functional derivative of carboxy group, and. 
R 1 and R 2 each are as defined above, into carboxy group to 
9 ive a compound of the formula : 

-f 



R 1 -CH=CH-CONE^ />/ \ ( Ib ) 




wherein K 1 and R 2 are as defined above or, 
(fc>) reacting a compound of the formula: 

R 1 -CH=CH-COOh III) 
wherein R 1 is as defined above, or a reactive derivative at 
the carboxy group thereof with a compound ox the formula: 



jervvtirv -co n-i cuw^a 1 i 
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R 2 



2 3 

wherein R and R are each as defined above, or a reactive 
derivative at the amino group thereof to give a compound of 
the formula i 

9 



R 1 -CH=CH-CONH ( j j 



wherein R , R 2 , and R 3 are each as defined above, or 
(c) hydrolyzing a compound of the formula: 

O 

0- 

Ti ^_»* 

wherein R and R are each as defined above, tc give a 
compound of the formula: 



R 1 -CH=CH-C0NH-f^~^ ( Ic ) 



/ 



A 2 COOH 

wherein R and K are each as defined above or, 

(d) hydrolyzing a compound of the formula: 

-fj-Cri^CH-COKH-^ ^ 



{/^ jf|-Cri=CH-C0KH-^^ (id) 



J. 4 



R 



wherein R 4 is lower alkoxycarbony 1 , and R 2 and R 3 are each 
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as defined above, to tjive a compound ot the formula: 

P 2 



N 1 



-CH-CK-CONH- 7 V» (le) 
H 

wherein R 2 and R 3 are each as defined above. 

7 . a pharmaceutical coir.posir.ioii useful as a hyaxuromdase 
inhibitor comprising as an active ingredient a compound of 
the formula : 

R 2 

R 1 -CM=Cfi-CONH- / ^ — ^ ( I ) 

wherein H 1 is heterocyclic group other than pyridyl and 
which is unsubstituted or substituted with lower alkyl or 
lower alkoxycarbonyl / P. 2 is hydrogen, halogen, or nitro, and 
R 3 is carboxy group or its functional derivative, with the 
proviso that when R 1 is an unsubstituted furyi, or furyl 
mono- or pclysubstituted with alkyl and R is hydrogen, then 
R 3 is functional derivative of carboxy and, where 
applicable, pharmaceutical ly acceptable salts thereof. 

8. A pharmaceutical composition useful for treating 
allergic disease in mammals comprising a compound of the 
formula: 



R 1 -CH=CH-CONH- 7 ^. (x) 
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wherein R is heterocyclic group other than pyridyl and 
which is unsubstituted or substituted with lower alkyl or 
lower alkoxycarbonyl , R 2 is hydrogen , halogen , or nitro, and 
R 3 is carboxy group or its functional derivative, with the 
proviso that when R 1 is an unsubstituted furyl, or furyi 
mono- or polysubstiuuted with alkyl and R z is hydrogen, then 
R 3 is functional derivative of carboxy or, where applicable, 
pharmaceutically acceptable salts thereof in association 
with a phannaceutically acceptable carrier, diluent or 
excipient. 
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